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(54) DETECTOR, RECEIVER AND TRANSMITTER 

(57) Abstract: 

PURPOSE: To make a quadrature mixer to be used as 
the transmitter and receiver of a radio communication 
system into high accuracy and to improve communication 
quality. 

CONSTITUTION: In the transmitter-receiver provided with 
a detector 41 as a quadrature mixer, even-numbered 
higher harmonic mixers 40a and 40b mixing each of a 
distributed signal wave and the double wave of the local 
oscillation wave distributed with 45° phase difference are 
used as mixers generating I signals and Q signals. As a 
result the even-numbered higher harmonic mixers are 
capable of reducing the even-numbered dimensional 
distortion and communication quality is improved. 
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(57) I Eft] 

lam *=j»iifSv'^xA^)jSSftsfB 
icffli^nss:^ ^if-comfSSit. /J^fk^itK^co 

i^"C#, Jiff p°pt^fiJ:t5o 
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42 : 45ft&*83S 





(2) 

1 

I»ifiS#oas|i] 

5!g2<0#IESf<b, ±E#10#E«<Ottja&lWbKJfS 
Eft *8£Ojg^ffi££fiS-t4gs l (Di^mfc^ 

££o 10 

tW*«2l ±E*i<D#E*«\ ±E!g l cOfBi^Pl 

stit)^ ±E*2co#E»«r, ±.mmi<Di%mm$i 

$ * 1^&o:±Em 2 OMffisHft S ^ tHc*t L±.mmM$€ 

[»*«3] iESi^ES^ JiEfgi cofg 
& 5 ^ 1>\&t>'±Elg 2 tO«K9g& S ^ lMc*t L±EfS # 
K?rSEB& 9 o^^fitailA^olRli&RllSBT'jt&IS-t-S J: 5 20 
J-Slfig-r^i: <t tic, _kE3S2<7>#ESSr, ±E« l <D 

ffisnssu ^*&t>*±ES2o«sssBfflt* tu-iztt l± 

o L fc ~ t Sr»«t-r5i»** l E*<0Slifi« o 

-hEff ^»<Ojg&at±Eaa*«iffi<Ojgft»tOB8}c 
£>3 J; 9 (c L/cCi: •** SR** l EftOtttt 

JbEfS^K<^Saat±E®Sl5«lSft^Jaj8t»i: cop^fc 30 

6 ] ±fEI l co#I£3£<Oit};/j£igtI LT_hE 

«*t, ±ES&i<0#E»<om*£tt<fiLT±EfB2tf> 
fSKIHiK S ^ ^ ic*j- L IB 2 0V<3/ ^ T *f(g£g t 

I»#*R 7 ] JbEJg 2 tE>#E»Ott3;&£ii« LT±E 

±E*2^»IE»<offi*«rii«LT±ESB2<o 40 

ffissaiis * ^ u-ic*t l ms-tzm 4<os<y7 rmmsst 

[IS**i 8 ] ±E35 1 o»ia« <t ±E* l <onftMK 

^ ^ v t (o m \z ±Eft £ Mi§ $ it s m i <o ? a & # 

%mx.Z>bth\z.^ ±E^2tf)#ffigi:±E3S2(OfBiS 
Pr£ S ^ -y- 1 cOR8Sc_kEfS*§-& Sriiig £-tt 5 « 2 CO ^ ^ 
.'i-^ Srlfflxfc^ t Sr«F»t -fSIS** l E«W1fcj£3g 0 
[»** 9 ] ±E« 2 (0»E»4: 1 OlRXRfi 
S * * t cOBnjc±EJS6BKfiifi Sriiil $1^^307^ 

t ±ESB2 (Driest ±E*2 O 50 




4#Bfl¥8 - 2 4 2 2 6 1 

2 

fflKiaffi 5 * t (OBflt:: JbEJBSB*lS& Sriiig £ it 5 S 
4 co^^yu^ 3r(ffi;i/c,r <k 5 §8#« l E«c<0 

St §if 0 

[»#*10l ±EfS^»<Offlft»S: f i n, JiE^ 

(f i n + 2 f p) SrPfiih-r5#ttS:W-r-5^^^^S: 
t Sr»»ti-5!»*3g8*fcfa!l|*«9lzEtt 

[ifi*ti 1 1 ] ±mmu$£Mm^$.fLZ> 2 

&m 7L it ^ t Sr»« i: i"5 IS*^ 1 Ettco^&^ 0 

i 2 ] ±EJSaJ*fifi<ofiffi^ibS:ffliSiJ It 
±E^ 2 <o»E*Jc«»-f 5 y 5 ^ SriS^fcr t 

[»*JS l 3 ] ±EffiSMgig«£:#JH LXJbE^ 2 co 
»E*ic:«ft-*-55>«»*fltifcC i Sr»»t-r-5»* 
* l Ett^ttftft, 

im^m i 4 ] ±iei i tommmfc $ $ y-<D\&?j®k 
} ^ 5 o ^-^z&^zm^m i (Dfxnf^^m^^ t 

bi>ic^ ±ES2<o«i«iHifi^^^<oai*«S(c v 50t 
- a £8 ^ 5 fit co % 2 co^ fSrgfei &m x. fc r ^ t 

■rsss*^ i E*co«ias* 0 

»T-im»r« t * 5 !g l cofS^ilig -7^.^^^mk,^tb 

tic, ±ES2 0fHH5ajffi5 ^-^coffi^SKic:, 

>■ Kic^^^^/c^^Y^/ucoiSco^^mT^iSf^i 

m*m i E*ottjfi»o 

[li*JSi 6] ±ISI l ^ffliKSSSt ? ^-^^/ctt±E 
±E 2 oco Kcom l <Z>3f[?iJSEiK«BS:±EfS-^iR 

^A^asst/jiEig'&ifiotB^jBi: tS2<ommm 

ft^^fttiiiDWritS^ ±E«SB5SlB«coffljfift-efi 
8ttffiWj:5ttt^ ±E«*«<affl«»-CMift:RHi 
1-4 9, ±E«io3fcyiJ»tt«iJc:««i'$nfc*i<0»« 

^^^fticj; 9«*$n, ±EJ5SB*ISifi(Ojajfi-3ST*BB 
ttttftgiC^sttttc, ±E«*«E<offljK»^S»*lg 
±E«2<036yiJ««KSB^»«ESttfc»2(0»a6 

l 8 ] ±E® l ^^ElKSr, S^icffi^iJlc 
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3 

&^£iX7t -^v^&lM sift ?A*b'£Z>&ftmM 
[IS**! 19] ±ESfr2<D»K|5]ggS\ SVSCil^ljiC 

±EiS?iJ#filElKtcafeyiJSJK$nfc>f 
t^e>«*LfcrtSr*f»ti-SBl*«i 6E®<0^& 

[§S**I20] ±fiE»2<0»ft|5]KS:, Sv^iwtf^Jic 10 

lUBi:, ±E^J*filHlBfc:iSyiJ«jtt$ixfc>f ^^^^ 

[ii*^2 l] ±E«lO«»I(«5^£fctt±K 

±EBffi*lBi8e£rit«U ^v^twiSfr^a:tB4:3^c-£>^ 1 coau 

ZtitcffJ >y&&L^ ±E^»*tffili^2o 

Offl^MK^^ ±E«SB*IBifi^2fSifii:±E^-f Ti- 

t £<i ^ t t l E«t£>«« 

[8»*JS2 2] ±E^»iaHS<^ttS^C-^*tb-5i«IH 

[»**2 3] ±EIBico«i«BI«5^l^*fcH±E 
^2^>ffliKiBj6^ 30 

±mm 2 <D&W)mvs&<Dmt)ffik m^mmzntzftij 

«B«rt>*>* ±E«Srafi«frSttT±E*io*»if(B 
«ffl$B«iBW 2 t igffilS t * <5 2 

$r^^-r^t^ t>j-, z<D2i%&k±.^m i<omnm« 40 
3 nmnrnmsst zmtt-h: ^wmt-tmmm 1 e 

[§S*JS2 4l T>X-^<b, ±E7>Ttd3S(iLfe 

JSSt. ±E«Si5*lgjft(-S^#±EiiSS<7?ti3*Sr«l 
22<!r, ±E I ff-5§-&t>'±EQ(l 5rS£ 
±E^a!tggSr % IS*ig i*^LsB*«2 3V^ix^;cE 50 
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4 

2 5 ] x-* LT-<— Kco I ff 

±ESffl«Sffi(cS-5#±iE I fS-g-& 
l>'Q<f-5§-£r-<^ h^ffiBW-*^ Vj^m^b, _bE-< 
* h^B*<otB*Sr*«i-5it*»t, ±E^*i^O 

±E^ h^^SBSSSr, l L§S**B 2 3 l^-T 

[0 0 0 1 ] 

[0 0 0 2] 

[t£5fctf>ftW] EI 5 2 ft. 1986^{^ffi)£^n/cPhilips 
Journal of Reserch CO vol. 41, No. 3 <D2 1 9 v^»lb2 
31 5 ^ f 1 1 9 9 3 ^ ^ 9b Kg ^ i X m -T- tff ^ iS 

fS^^SS3tBC-l, vol- J76-C-l,No. 11 <D462 ^<—isfrb 
469 v?*ific:^$ixfcSe5K<o^^e^ 

[0 0 0 3] KEIf^^T, 1 fiff^-^Sff-r^^^^ 
(ANT) , 2 1 tf s £ff Lfcta^7S:iiffi-rS)fi: 

ai^iBWS (LNA) , 3tt(6:«l*liffi82 3&5aiA"t--5 
SfffS-g-SriliSS-tirSffiFJSiiia^-r^^ (bpf) , 7 

ttSftfS-S-SrglSt LTSWcE^-f 3^<— ^s<^ Kflftf) 

[0004] ?it'7<Dftnffij&7v ytm&ms 
-rsojg^i^e. ^ffl5^e,A^$nssSFu*igjK (/a 

T-<-^^<> KW*^ I ft ^ QiM^-t LXttiJj~tZ> 2 o 
O^^lf (MIX) 4a, 4b^5>45 0 

[0 0 0 5] 9a5^9blt ^f4a, 4 b cD[±J^f 
Sr-tn^nA^ti-Sl&tKjijfl^-f (LPF) , 1 
OaM'lObH (&SciiiS7>f 9 a . 9bCDtf^ 
SrJfi *JS-r5-<— KiSliS (AMP) , 1 1 f3-<— 

^^<> i m^Rv<Qm^m^z^~* ^mm-tz 

[0 0 0 6] ^iC®)f^jCo^rfAP^-r^ 0 g)5 2(^^$ 

«2A5il*BL, ^i^cilil^^/U^ 3^^>i$L, $ 
1^7iC^-r^ 0 g|5 3iC^-Ti: ^^7 \Z 

MLO (90deg) tSfSiffiff -S-R F ( 0 d e g ) 
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4 b^fijrft^tfcft^JgaiBlSffiLO (Odeg) t 
§«i£ff^-RF (Odeg) tSrT^D^*J|[L, 

[0 0 0 7] Hdf, 05 4<0*-<^ h/U^bfc^S ± 

11-4 a. 4 I ttS^*5j;t>*QUJ*Sr, (S*ii 

®:7^yl^9a, 9bt'^SU 

51<!:^T^5 0 f f „ <E>»-&J;^ 4 f@ 

{±Lte2cM (QPSK) <D£ff jffiff-g-RFSrigXS ^7 
T-«&Lfcffl^M£^-f 0 CKOELbtN P$RflW4v'>'tf 

-^/OKtllg^lOa, 1 0 b^s-ttL-t'^lfffiL, U 

[0 0 0 8] 4*3, E£S^7<P«/j£Sr, i5 3C'ft 
SftSSfS %-&K\r*\z9 O^cO&fe^^^F/c-^T^ 
EL, S8B*lgjKS:{atS^>iLT*^Ei--5ia5 6^^S 
HSfllfilti: LT& £v\> m 5 6 (OK^ S ^ 1^ 7 T-fco T 

[0 0 0 9] <twoT\ E15 2 lc^$ixs*-"e^V 
ricOgfSttKi, ^t^d^ >tf|flE<ogfStattt:t8L-C. 
5 4fiLS#&5 0 

(1) *R8JSi6lI]fc£*Kfct*5fc*!>, /J\fX'(6^^hT' 
<5 0 

(2) ^ ^^cO^^^^^#ftL4^^cM)^igcilii^^ 

[ooio] :w 5 4^^ >1ft*ogfM»u:/fl^ 

b*x£ iE£ ^ ^ ^ 7 CO ^ ^ ^ 4 a , 4 b i Lttt, El 5 

rsc^sna— «w*^>r^-— h'W-ms «»ffi 

«t 9 tBKS^n/c, PR. ^'U-Y fcR.G. * *f t<0*f w 
n ^*»lHl?S!a:fffftW w (P- R. Gray, R. G. Mayer: " Analy 
sis and Design of analog integrated circuits" ) <D 
l0.3*M!E*fe$*xfc, El 5 Slz^£i%Z> h 7 

[0011]15 7i£*Sl^*t\ 13a-13dtt^f 
^V*"— h\ 14 a, 14btt/^>, l-5»^ffl55li6 
S6 (LO) A^Sf, 1 6agfgfS*» ( R F ) Xtlftk 
=f-, 1 7}J^y<> Ktt7^ J FT'<k6 0 1 4 

b, 14a|Ci!) R F*$J;t>'LOfi$ 4 it— Y 1 

3 a-13 d lC*&S$i-L5o S K 1 3 a - 

1 3 d ;c*si^-c4£*X6RF t L0ti07tD^SJ[|c 



£*l£ 0 4*5, RF^LOliffiS^nt^- KtB 

[0012] 158 {CJJV^T, 18a, 18b &}gfiu 
19a-19 fiih7>y'7^ s 2 0 f4SS6jST-*> S e 
RF*3it>*LOf±M»lA^T-*)5o s^s-igfitteoft-f- 
RF#, h7^>*7? 19 a, 19batfh7>^^ 
19c. 1 9d«^I$n5o SMCigfiftOfS 
^•LO^h7>y>^19e, 1 9 f (c»®$tL5 0 h 
1 9 a — 1 9 f (C«t0 4SiX5RFi: LOi 

io ^rtD^iia^carlM^ h7>^i 

9b. 19d<OnU^£\ F7>y^M9a, 19c 
X'O " KttS^jSg^ 1 7(CtH7^$n^o 4*5, RF^LO 

fiteS£*i KttJ^MH 1 i 7lc«tB^i^tL4 

[0013] 

[0 0 14] H15 9(c^tJ;9l:, 35*16 l #3: 

ff-t*sgftfiRFfio«*tt, fisjxifi, mmmm<Dm&tz 

*>^T-9 0 d Bm^cO/h^T'&^fctf), SfH^f^ 
a»4*?SiS5Ae, S5¥iJt#4Kff^4$tLS 0 tcDfcft, m 
*lfi, 5 d BmS*<7)JBa5*lljKLO^^y ^ 

0 d B&ofct Lt fc, LOfJ-8 
5 d BmfMSt R FOI/^</Ui:g|§gt*5o ^COfc 
«>, RF t-*f^il^^^^7|cA^l$tLTSVSci^F^ 

30 i-^o w<^ir#<o^jBt»Ba«S:ig6 0{^^i- o Tf*& f 
il^tiiT^ (leliacof,, -f„ ' ) $ix-6 0 (f 

. -f„ ' ) lo (Dm^&'A&t;&fzi&&tmm (f 

[0 0 15] r^J: 9 4ESE>f-71r 3/ h^P^H 

40 (i, /ctxW^t^l^v^t^Ua^fc 
5 0 I978^^?TtO\VJf±Tech-note vol.5 . N01 N " Mi 
xers asphase detector" |Clf2$t£*lT ^3 <fc 5 

<< Jr— K 1 3 a - 1 3 d ^fttta^M^T-fcfc ir, # ^ 
y-I^^VTi-— K 13a — 13d id;^TLO<DgSEHSE 

[0 0 16] ifc, SSiffiffco^SfT-a, ®a^f&{-, 
50 BffS?fiJ:»J t3**42ffi?:A^Lfci:#OMW-«t5® 
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£5 3&^^£{£t-£>«9, in^fp^yt'fcff 
.fiiStt, f 2, f 3(cJ:5 3&^$rin-r o 

[0017] ia§*eo^*^>r>«j*<osfgajcoir^T. 

/Uf 2ioit>'f 3<OftcO^JUftg:A f = f 3 - f 2&± 
*3^t\ 3&CD^b-f\ 2&fc^R«&O^W-<fc 9 

as * a* ifi P EE $ *x 5 t V ^ ra is & h Z> o 
[0018] ±^J:9^11^ftt5 
fc^^^^tLfc-b^-e, SffJS*£|tnJb'T-#5£: £ tic 20 

bK:, 2&^ttC«)t^S«»3!kffi*co(Sf6ft:Sr^rfigt 

[0019] 

[li^^t^/c^tOft] »*3Sl{C«-S*ft« 

^SB^fe«j^*ix-5SSB*ISft^E-#-S!B2(05)' 
E«t , ±8fim l co»e«<^Hi*.RtJ«±fEIB 2 <0#ES 
<0 W*JU:£<5# ±EBW*lRfttf> 2 fgft t _bE«*ft t 

^»E»9tl3ZJ.RO e ±E«2<0$>E«<Ota^«cK<3#± 
IB«fflS3Blgft <o 2 fgft i ±E«J§-ft t <Dig-&ft 
5 2 co ffi K Bg ft S ^ If i £ fit 7L fc t> ^ T-fc -5 c 
[0 0 2 0] »**2Jc«6ttft«Stt, 1E*1^E 

±E^io«ffliBft*^i^Rt>*±ffi^2o«iBaa 

ft * * if {c*f L ±Effi^-ft S:«l&RH2:tad^o«liftEllRB 

±tsmicoffig|^ft^^ih^o ; ±Em2 0ffi^^ft 

[0 0 2 1 ] W*Jg3K#5«Hfcgtt, _hEfSi<0#E 
S&£> ±E^i(^fBiSffllft^ ^lh&t>'±E^2<^flliaiH 
ft $ ^lMc»L±ElS^-ftS:«B&9 0«(0(if@£^oa 

cO^E^Sr, JrE*lO«»»Ift^1f&tf±EfS2cD 
MiHSlft $ * tlcit L ±ES8B*i6ft Sr«»&lRlffitS*^ 

[0 0 2 2] »#*B4 K#S»ftSSi, ±E» 1 *>#E 
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[0 0 2 3] W*3S5lw«5«ftStt, ±12^2^ 
»«\ *0+£*JBftftas±EfS*ftOffl&ttfc±E«tt 

[0 0 2 4] »#«6fc:ffsfcft»»* JbESi<o#E 
SOffiS^iLtifei l Ofg^fBft * ^1f Sc^Lt* 
»-r5»i^<3/7r*ffflSit, ±E»i<05>ESS<OfcB 
* Lt±Ei 2 DffiffiSlft S ^ If ic*t LKftr o 

[0025] IS*ti7{c:«afi|ftStt. ±E^2co5>E 
Soffit S:lt<fiLT±KSS l tf>fflB5BjR * ^Iftcx* Lt£ 
%rtZ$&3<Ds<5,7Tmi£&k* -bESS2<E>#ES<otij 
LtifES 2 OfSRSfBft $ ^ If (c*t L*jfe-t"S 

[0 0 2 6] iS#^8ic«S&ftSStt, JiE^ICO^E 
^^±!EI l OAASHft 5 * If b <DRBfc_kE« £riS 
;®£-£<53§i co;7^ /is?&ffiz-Z>k t tie, _LEf52<7> 
»E«t ±E* 2 (^f^^l^ft * P -V- 1 OBB«-±E«^-ft 

[0 0 2 7] BS*lg9tc«5fi|ft*}i, ±E«2 0»ia 
*t ±E^ 1 (OfSiftSft $ ^ If t Offlf^ JiEgffl5*16ft 

2 ±HEi 2 (Dfgiffipft ^ ^ If t OH(-_hE« 

'So 

[0 0 2 8] B*Sl0lc«5ft«SH ±E«ifc^ 

i»4 yu^^-rn^i#i±s: x ±Eft^-ft<o^ft^ 

S: f i n, JbEeffl«lSftojgft-aS: f piUt*. 
w*XfeC0fpjgft-S (f i n + 2 f p) &$Klt-tZ>¥fttib 

[0 0 2 9] m **f 1 1 (c«S«ft*tt, ±EJ5SB*iB 
SSl^StiS 2»ftSr»SILT±E»2<o5>E«(-W^ 
2 f^ft ifp^J 7 yu ^ &1m ifc t) CO T'^> 5o 

[0 0 3 0] IS*xS 1 2 idff.S^ftSStt, ±ESSB*lg 
ftco«(Bffi|fcSr«iWJ Lt±EI 2 05>E«J-»«&-fS y 

[0 0 3 1 ] If 1 3 {-«a«ftgtt, ±E«»*tS 
ftS:»«LT±E»2 0»E««c«i^-rs»ffl»S:«^ 

[0 0 3 2 ] IS*xS 1 4 tc«S1^ftStt, ±ES 1 <o(B 
mmm $ ^ifcotti^^ic N 5 O^-^Srffi^^fttco^ l 
o-AifffifitSrfixLSt £ t>fc, JbEm2co^^I^ft^ ^ 
-^cotb^ffii^, 5 0 7j-—ASr«x.5fS(O»2<7>^igft&l7L 

[0 0 3 3] IS*xl i 5 {c|?.5t*ft^fi, ±E* 1 cOffi 

«^Y^'UOft(0«ftfi:"raE»r«4: l co(&)$ilig 

7 4/i'*$:ffiz_Z>btt>'tZ, ±E^2<7>(HKaift^ 

ftoraft%T-^Bf«t ^512 cof&SciijS 7 >f ./u^ Sr« 
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[0034] 1 6 ^«5»as*tt, ±xm 1 *>« 

9 «J«£*U ±E»»#«E~;B»R 
T-gfSttli:/^^ tic, ±E«*«(0«ftft-cBB» 
ttffiMfctK ±E*i<03feWftttijB{c««(Snfc*io 

«T-s»4*«S{c/it), JiEm2(oMyij«aia(ca!jKsn 

[0 0 3 5] !f*rl 1 7 Ulfliaifcj&SStt, JbEgl 1 
« $ ti 1t * * > * t A ><b * J* L fc t> co t- *> 5 o 

[0036] mmm 8«c«5*a*tt, ±e»i^»' 
^^^A»b>is^j*iBiHi*st, ±EafeyiJ#nniK{cii: 20 

a $ tL 7c 3r * ^ <Lr f) » P> « L 7c t ^ T* #> 5 0 
[o o 3 7] §»#«i 9icff5SM6S0:. ±ESS2<D# 

^ 6*5 HISSES -hES^J*lglElSS(-3fe 

[0 0 3 8] IS*tg2 OtC^sm^SStt, ±Um2<Dft 

^ * a- e>*5 3£*ij^}g[H]*g t . ±izmmm\zim^m. 

[0 0 3 9] »*tg2 Hc«S«ifi«tt, ±E«1<B« 30 
fSlSrS^ ^*fcd^E^2to«iSajiSES ^iM^ti^ 

^ffi^St>*^2(OttS*t LTtH^-rS^liiiaigSt. 2 

tutf-t*— Ky y/^SL, ifEiBt9BS^2oo 
tt^icKo*^ ±EBa5B«ft^>2«at±E^>f^— 

[0 0 4 0] »*«2 2Jc«6.»jfi«tt, ±Eg»l|« 40 

[0 0 4 1 ] W*«2 3«cffi5ftjK»tt, ±E!?Si<Offi 

^-y-*fca±ES2<?5iHiBa!js^ ^u-^-rna* 
t>'^2com^^r t-caj^-f-ssi (ommmmgzt, m?> 

-<OJSffl*llffi(0 2»ffi^**i-5 4: t 
l>f^ C<0 2»jfit±EKi0>S»llB.8(0*ioaj* 
££*»LTSSfcff-*§-£ LTas*i--5IB2<OM»iiS<SS 
Jr. ±E^2(0^»Jflffi-Scoa^iai:3£?iJict^a$iifc 50 
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tU*«SSrt*>, ±Effiffl*ffiffi£SttT±E*i<Z>S»i 

rco2^zSt±E*icoM15 
it«*<0 * 2 <D ffi ^ <b £rSg}| L T^t&f a UfflAt 

l E*0«jft« 0 

[0 0 4 2] IS*JS2 4 lc«5§fS§£fifc)\ 
IS*« 1 *<^LHf*«2 3^^Tn^\^m^(om&^t L 

[0 0 4 3] »3fcJS2 5fd«5Sfi3Satt, 
SHSSS:, ISsR^Si *v^Lif*«2 3i^n^ecffi«co« 

[0 04 4] 

^ +^5±E^ 1 co^K^cottl^^^'±Em 2 O^K^ico 

a^jcgs-^* ±E«»«i6ao 2 t ±E«^-jft t <o 

jS^Sr^fiSL. »2<^«ii5»iSt5 ?'9-&±Sd t WZi<Oft 
E*^M*S^±E»2^E*oUB^{cS^# iES 
gfS^M^co 2 fgj^ t ±E«*ifi fc (O^S^Mt^o 

[0 0 4 5] lf*rl2cO^^{c^^Tti, JbE^lcO^ 
e*ds, JiE^i^ffiiKiHSBt^ ^*&r>*_bE^2 0(Rii5 

ffiT'jfSUL, ±E«2^E*^5, ±E!g 1 cofgHti^S 
^ ^^&CK±E®2^(SKiHSt^ ^f-(c» L±ESfl5« 

[0 0 4 6] M*Ig3<0*Wl-:te^-Cttu ±E^lc^5> 
ES*\ JiEmi^fR^l^^^^i^ J S:0 ;: ±Em2co^iii 
SHiS^ ^1f(-*tL±Eff -&ifiS:«li&9 og(Ojuffi^,o 

fSittWjfi S ^ 1^St>'-bE» 2 cof^iSP^ ^ ^ L Ji 

ES«*Siffi&ailSI^{4ftA^«|lSl^llffi-c^*-rSo 

[0 0 4 7] !S*^S4(?5*W(C$3l^-Ctt. ±E^1C05> 
ESjJ\ iEfS-^ifeR^iEJSSB^lgSEV^tLt-^tLT 

[0 0 4 8] ff*rl5cO^P^(d^oV^T^, ±E»2tf>» 
E»^, -hEW^-aRtfiEJSSBftlSiBtt^ixfcSFtL-C 

[0 0 4 9] IS*^6C0%^{C^l>T^. ^l<0.'<3/7 
T*iffi*^_bK^ 1 05>ESOtB*Sr«ffi LTJbE» l 

[0 0 5 0] If*x5 7<0^i^^T#, 530/<y7 
T *«S*«JiE* 2 O»E«c0 UJ * ^igB L T±E* X 

# .LESS 2 <D#E»Otna & «« L T±E* 2 coffi nSN 

[0 0 5 1 ] !S*JS8<0*W;c*3^-cfcJ:, ±E^ico5> 




(7) 
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1 07>f /u^3js±IE« ^-ftSriSigSltSi: t fci^ ±E 
[0 0 5 2] IS*iS9(03g|B{-*5l^Ttt. ±.mm2<Dft 

t ±es i oftssiHas 5 ^ -y- t (om\^-y hu.tz.rn 

5 0 10 
[0 0 5 3] «*9lOO*«l-fcvm ±E«^§* 

<ommm% fin, _bta^a^M&^^^^^ f P a 

wtbPXOftjaftft (f i n + 2 f p) ^Plih-T 
[0 0 5 4] If^ril l<0*P^|C*3^Ttt, 2ig$.nm 

[0055] »*5i2^icj3^m y^^^_t 

[0 0 5 6] |f3ftJS 1 3<7>38Wi-*5^-Ctt, »jg*^± 
[0 0 5 7] fi*lf 1 4 (DSgWi-JS^Tfct, _hE35 1 <D 

^•^■OtB^aSiciKitbit^, 5 0t»A5rSi6(|Oi 
[0 0 5 8] 1 5 <0«^|cfc^-Ctt, -hES? 1 

[0 0 5 9] |f*rl i 6 <^*PJf;:*5^-Ctt, _bES£ 1 

±i£2o<0^>r*-K^»l03fe9i]tt«t«S:±E 
M«tt*&±E«»*««<DA*Mi Lfc^V K-< 

S»*«8ct-Si:i: tU, ±E»*Stf>JSft»-CBBft:R 

flgs-u m^&ic i t»«ritsnfcm2o»ifiiH]s^ 
ttttsci-^ti: tic. ±.tm^i&<Dm&&X'm%&m'^ 

[oogo] is^xgi 7(D^^;c^^rii, iLiscjgyij 
;-ft*i$nfc^^-'<*>^&t> # ^ >^ 5 syi]# 50 
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[0 0 6 1 ] B#JS 1 8^{;^l^TH SLVMwffiyiJ 
[0 0 6 2] 1 9<0*P;jM:fc^-CB:, S^iCiE^J 

[0 0 6 3] s»*iS2 0O*?B<Ct5t^Ttt, S^fd^lJ 

IBUl&fc, ±E^?fl*fiEKi-a:?'JS!ttSix/c>f 
±E^2(7)^jSl£]¥g^ffi^-rao 
[0 0 6 4] W**2 KO*^tC*3V^Ttt. IfEllO 

#><o % a»*ssas±E«ffl*«ft«rit«u silica? 
tutm&uvf'f*— Ky -hE^»*i«sgo 2 

o^di^i-So'^, ±ESg|5*ISfic0 2«&t±E^>f 
[0 0 6 5] »*9 2 2(05SWi-ti^ttt, 
[0 0 6 6] Ht3ftJE2 3C0^P^|C^^Tf^. ±1211(7) 

«*aia5 ^*4fctt±E»2<o«Kiii&? ^t^fii 

^2fg^^^^-T5t t tic. Z.<D2fe$Lh CO 
1 ^tB*t LT*»fS ^-t It tti 

^L, ±E«2<OS»«i«S^aj*«Bi:3t?iJicSg«Six 
fctti^SaSrto^a^ibltWSd 5 , ±EBSB3BJ8»S: 

2fS»tiS?fi:tSt*S2«jfiSr*^-r5t t tf-> ^(O 

2 m& t ±.mm 1 ^sft*«»o» 2<D&t>t **nc l 

[0 0 6 7] IS*I12 4CO%P^^*5V^T, ffi^H^ ^ ^ 

[0 0 6 8] if*JS2 5CO^P^i^ioV^T. i&Hhm$i^ * 

[0 0 6 9] 
[^te^J] 



(8) 
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2tt£*|*-CS« 
(LNA) , 3fi{& 



10 



20 
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« f -.rSrSft-ra^+ift (ant) , 

[0 0 7 0] fftSSBiStEXS ^4 id;, @2fc^$n 
T'2oc7>ff ^ (RF (Odeg) ) i^IdlTS Oft^Id 

«6 % ^^bA^£;ft&^^&&m^£svM;:4 s 

Atf>fctBM£t>^ ^S*I<0 2 oOff ^- (LO (Ode 
g) , LO (4 5 d e g) ) iC^Sdt-54 5*»tBS4 
2, fttfO«»E»6©tB*J«f4 5a^ffl5§4 20ft 
ti^tn^n^:i~fX-<~^y<> ¥<o I ff-S§- ( I - o u t 
P u t ) , Qfg-g- (Q - o u t p u t ) Sr-tix-eii*^ 

[0 0 7 1 ] £7c, flSHfi^ ^4 0 a , 4 0 b tt, 
a, 3 0 b*SlMciS?1EttT-afe3nJSEaLr*J«$tL, R 

(APDP) 3 1, Rt>\ Sb^FI 6{CA^$n^RFfS 
1 5 CA^^tl^ L Offset SrT 7 ^ 

->OOK (B. B . ) m-g-Srffii? atsL-cas^r l 7 -v<r 

[0 0 7 2] 8 ttHSB«««-5§- (LO) Sr*ii-^^S|5 
*1B«, 9 a, 9 b tt(fiJKH«tiSX5 ^"9-4 KOffliKIH 

^^t40a, 4 o b^s-t^nits^-rs I ff^t>' 

QfU§-£§f1\ ^ <7> (£J^ & £ & 9 ffi L T n.-r rtm 
J (LPF) , 10 a, lObtt 

(6ttiiiB:7>f 9 a, 9 b <D\&?} fr^ttl ^1^*1^6 
K*S«S, 1 1 &'<>—Xs<>' Kittle 1 0 

a, i o b^a^i-s^*^— ^SrSBB-rsffiiHiiiigr* 
[0073] ik^mm^^^xmw-t&o iaif-*3^ 

mztixmiSimfcWi&s 1 {cA^$n^ 0 {g^ia 

jSfi£5 *-tf-4 US, ff^§rfeffiLT-<-^^'> KtO 

[oo7 4] wsiBi&ig^s ^-^4 Kot^mmm^^^ 

xmw-fz> 0 /u^ 3<oa^*:S;tT, 0ft 

K-T5 0 £fc, 4 5 
J5ifi». iiaSft-C'ftot, (m±n) (Oj&xtfil^ 50 3 C 



14 



30 



40 



f4 2t^, m$$5£Mgs8(Dth* 
f o u t = A B S (m * 



coffin t 4 5«»tB$tL)t®SS*|giS<i0 2fflFatiS:T^- 

LT-<— ^/O V<D I 9 tti-To £7c, 

RiSHfi^ ^4 o bte, oft^S^eoas^t^Id^ 

nfcjga*igffi^ 2 f»a t srr+n ».,t^<— 

[0 0 7 5] {g^iiig^/l^ 9a, 9 b fi, tn^fiX 
f^»^t4 0a, 4 0b*sffiAt5HI^ Qff 

a, 1 0 b tt, (g^cilig^^yb^ 9 a , 9bCDttJ^£^ 

n-enifiwuTfiSBiuKi 1 (-^Lt±j^i-5 0 mpnusg 

nit iff ^XtfQm^i-S^Sx— *Sr«SH 

[0 0 7 6] t ^oT\ E3i^^StLS <t 9fCl«fig$n 
^ffiiSI^^^ ^"^4 0 a , 4 0 b Id^l^T, LO^Dx. 
btl% ^JSJfflrtKS ^I^V^— K3 0 a, 30 
b^ONL, |gl4(C7^i-± 5*«SE^ s 8lttt5 0 :ni:± 
9, Bls^.^i-J: pic, *m%l Z b =z is fr 

[0 0 7 7 ] Lfc^oT, APDP3lfflU^ 
i^^^-T5i:, APDP3 1^ fe^tLO^ffiS 

2fg^2 f , tfs-g-iK f ^irOS-&*sfT^tl, f p t f 

KP^il^^^^4 l Sr«j«-rSJSSB«SjSffl0^ta.S 
cO»ta»4 5«ir*S 0 ^^c, I(OAPDP3lS:ffll> 
fcffiSSSBifi^ ^*4 0 a -Cfi, 2O(7)^Vt-K3 0 
a, 3 0 b <Ds<?>*&t Z> wtiC X Y) , LO^ffig 

bf, 2oO^Vt-K3 0a, 3 0bOlibo^(:0 
^Mt^o Lfc^oT. :©HtSWl 4o 

^ ^^i^2 5 d BMm<Dvmifr~*iifex&z>tiK m3<D{& 

SSBSifi^^lfaS 0 d^f)B6 0 d B<OW)SiJ^pj|gX'*) 
[0 0 7 8] *(OfSift38fe^ ^-9-4 0 a , 4 0 b Otfi^/ 

f o u t a, RS;.-c$t)Sii5o 

f ,r± n • f „ ) •••(!) 



(9) 
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[0 0 7 9] ^f^tUTA^t), t<Dt%&fe<D& 

f o u t = A B S ( f ± 2 

[0 0 8 0] ?fcfflB5S!ftS ^U"4 0 a , 

4 0b £*^*V >«/S<D$«SSIl«cjMI Lfc4fr&tf>JS 
fi«B8«SrBI6{c:*-ro *(2) frbi>t>fr&£ ifc* m 

micijkznzLo (fj iiRF (f r£ ) <Dmx*ft io 

[0 0 8 1] :^<t^j:fiM^t4 0a, 40b 
^t40a, 4 0 bOeatri^Wu 3UD Tm- 0 , 

n =0 t Lfcir^KftiS u 'Ziinnm&fckfrtintZo 

[0 0 8 2] £fc N El7fc:^-J;3KLO<0»»U:<fc5 
T^ffftLtt,, 0 l osmtttt-eoJKSSrtat^ir 20 

fiffi^^lM i^io^-c^^tSc2 f „ Off^-ii^ 
£*x5*i#\ H]8f;:^-f i ^jg^jK}^ 2 f„ 
- f „ = f „ ^dj:t>'2 f „ + f „ - 3 f „ i: ^ «9 , 

[0 0 8 3] *fc5fc<i) a>S>#a>5 J: Cco^teCT 
fcV\> Lfc^o-C, 0 9 (c^i-J; 2&M*tej£*l 30 

[0 0 8 4 ] fcjo, J^±C0f#Wj-*^T\ fi^^^i^^ 

[0 0 8 6] SI 1 Oid^^T, SfSfS-^RFB;, 90g 
(O 2 oOff (RF (Odeg) , RF (90de 

g) ) ^5>iasix5 0 ^/c, mn&msssfrbomnft 

cOfg^- (LO (Odeg) , LO (Odeg) ) 
£ix£ 0 . 

[0 0 8 7 ] i&mffifc ^t40afj, S(S (f ^ R F 50 



•f P ) • • • (2) 

(Odeg) tJ5ffl*lgStLO (Odeg) O 2 «{£ <b 
Srrg£ It^^^V K<D I ft ^ ( I - o u t p u t ) 
+ {giKf§&^lM 0 btt, SWfS-g-RF 

( 9 0 d e g ) t mM$£M& LO (Odeg) <D 2 
t ^^LT-^-^/O KOQff (Q- o u t p u 
t) Srtti^-f^o 

[0 0 8 8] ^<DHigpij2fci:o-ct, HJfep] i £ mm 

[0 0 8 9] H*£0ij3. r<DHJ£W3tt, ffiisiiB&ES! 
^t4l««, SfHfS^-RF5r2o{c^ffii--5 

-Sj»o»f4-c*-Tct 9f-, HiSftfrfiHififtfp tco 
M (CTx.fi, fc ^^2f P ) (^/tL/cl)(OT^5o 

[0 0 9 0] Z.nhmZ^*<L>m$LWL&Z.<D£ 

^"^-s*«^-ol^•ctftw■r5o n*sw 1x^2 -caw l 
AKmsu ^-^4 0 a , 4 0 b Ltci&mm$. 

[0091] i-fcibt,, in 1 2 fc^-f J: 9 

IBiBIHK^ 0 a . 4 0 b (Difiii^Wz.iSls^Xm&fc 

i^^PK ^^"^40a, 40b<t ^mx^'0 

^^^^-ic^^Tti, f P cb f r£ kfr'<z&m— m$i%cx 

[0 0 9 2] L^L^^b, *fctt2(OfSHJB 
iS?IS!^t4ii:^t, RFjgjjc®:ttLOHjffitS:<7> 
f»T-fct), RFtD^EStJ^t^LOco^ESg^rix^ntc 

^"C, (St A,<h'7M y u--> 3 >^t4^q#bix^w 
(Dtchb, iftfrhtMfc ^ 40a, 4 0 b ?&<D 2 f p (DtB 

[0 0 9 3] ^cO||S£0ij3(C^^T. il 4^ 

<d-jj. *fcsiw*osg:»*^«sfias: f „ t f^t^ 
P«l (fctx.ttf „ =^"2 • f P ) t-rs^tscio, eg 
?S3S2 f „ -ttaio-fb f .fi-^v^TT^ y u — v-3 >m± 




V 
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[0 0 9 4] &±<D£ 51-, Z<Dmfc&l3 iCj:tU2\ R 

mW<bm&&$: f ,> t f rf iOP^Jcl2^L*:<OT\ M 
ffif fp at>' f i^V^T R F ^ii LOO 

[0 0 9 5] H*£0tj4. H*£#J3|C*5^T. ^ISS^* 
§r^A^fc 0 wCOHffi0ij4 Ic&l^T. 0l5fe5^&01 10 
4 0 a, 40bt©Bl:A'y7r*«IS«4 3a, 43b 

[009 6] 115 0«iftajS&ii:>fc 5 ^ -9- 4 1 0 2 

fSt5^y77l8BS4 3 a Rl>*4 3 b Srii.*P L/c *>CO 
t'fcSo ^y77«BS4 3a. 4 3 b (7)ttl*Mill 
SU^lMOa. 4 0b|C^nffife$n-5. il5 20 

0a, 4 0 bA*e>C0iBffiLfcLO^{i, ^<s/7rliB« 
43a, 4 3 btdi: Oeift^pijhSix, 6 Mit-*" 

[0 0 9 7] 0 1 6<£>ffiisifS?&ii:£^ ^t4 1 

tt. 0 i o<Di%mm&m&^ ?-?4 nc, gffft-^RF 

J €:ix-?- # maffii-S^3/^riits«4 3 a RtM 3 b Srii 

AD L t»C0"C^-6 o - / ^77i§(g^4 3 a. 4 3 bOffi 

*tt«i?ia&5 ^-^4 o a , 4 o b (c^n-enw^^tL 30 

So EI 1 6<£>«iRHjj£ii:£$ ^4 1 Mfc^T. Ir1« 
fiBSWStS ^"^4 0 a , 4 0 b^b^iSL/cLO 

^^^rii<g|g4 3 a , 4 3 bici i9e«a^piih 

Six, RFO»E8lc8t5ItlJ4^o 
[0 0 9 8] J£UKO<fc5t-, ^(O*t£0ij4tcJ:tLtf. ffl 
IK^t40a, 4 0 b^bS^LfcLOificoeJS 
SrPflih-rs^s/^rififfiSSrKft/cOT', fflitSWifi^^ 
f40a, 4 0 b K<^7>f y U-y a y ^ B«)5 ; t # 

h^mm<D&it&#mx% %$)%&&z> 0 

[0 0 9 9] SgJEffijS. #*5, HtEfSSj4 T-ttRF^iE 40 
Sirl^«^t4 0a ( 40bt(Offll^<y77*l 
BS4 3a, 4 3b£t2i1\ ^(D^l^m^X^T^ y 

BStBiBaS^ ^4 0 a , 40b t^ffli:Ay7 7 
[0 1 0 0] Hffipij6. Hffiptj4 *>5l^i5(C*5t^T. 

r f <o»e» & 5 1 l o<oftgi& t \%mmi& ^2^-4 

0 a. 4 0 b irOP« r jje, -?:n^ity<3/7ria«|g4 3 50 
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a, 4 3b«rRl*. ^cDff^-ei«o¥^r^]t4ieJ:fr?r^ 
y i/— > 3 ^SrKftStBfiSTfcofc^^ 1317^018 
id.^HSJ:?^ RFco5>id^tf^iS^&^ ^4 0 
a, 40bt©Blc, RFSrii"f-^LOSrBajJt-f*5 7-f 
^44a, 4 4 b Sr-tiX-^ttKft, R F f PjJ "v? CO LOCO 

[0 l o l ] H*£#J7. 3USOT6ttRF05>E«i:«ii5 
»^f4 0a, 4 0 b fc^KicLOSrBaih-f-S^w 
4 4a, 44b £r»tf\ T^f V U— > a >§ri^i6-5 
Wt*feofc^\ 0 1 9^02 0{e?r:$iX-5 <t L 
O(0#KSiffliftBIi£S ^*4 0 a , 4 0 b fcCOPfl};:, 
L O §ril-r^ ; R F §rP£lh-f~5 7 -f A-^ 4 5a, 4 5 b £ 
Rrt\ L0lTORF07< y >a 
T'fcotti^o r^HJSfifij7{eJ;oT'b. HS£0ij4^ 

[0102] Ht£fi?!l 8. 021 ic±lSHS£CTOffi^cic J: 

o frfi2f P t f rf -2 f „ 
fr f t4So ^oinras-s f rf + 2 f mmi&%Lf 

[0103] eonfisii8T'tt, rofpjg^aa 

frf+2f p (^2f rf ) <D&m%Vvm-tZ>Tc.ft<J)-7 -4 
/V^4 6a, 46b^ RF05>ES£ffiKsHSt^lJ- 
4 0 a, 4 0 b t(DW^tl^tlt^ntc i>(DX~fr& (HI 
2 2, 02 3) o y 4 4 6a, 46b 

Sr. L O (O^Eg i: BfliK ^ f 4 0 a , 4 0 b <t <D 
m^K^thWttftzi>(DX&>Z> (124, 0 2 5) e y 
>f^4 6a, 4 6 b te N ¥njgft3R f rf+ 2 f „ (=2 

[0 10 4] J^_b(Oj;5(-, r<^*t6C»J 8 ic J;*U2\ 
iill^iS^: ^t40a, 4 0 bH©7>f Vb-VB >S:S5 

[0105] niSCT9. t^^>T\ ^mmm.(OMtmm 

l§8cotfcS^{e{i, 02 eo.^te^-TJ: ic f . cOfdl 

«««ifi»8<^#»»ftmeiEEa-t-5 2 f „ 

rfti:^^ ^^4 l^^Dx.^t. 2f P ttRF (f rf ) ie 
tt, f^lilffil^^ 2^-4 1 -C-fi£jfi$nT, i2 6^. 

[0106] %:zx\ ^(nmi&ms^x&^mmmz, 

4 1 i:(Orpl}-®SC*lg«ffl7^yU^ (LPF) 5 1 SrR 



(11) 
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[0 10 7] :oiMKf7^;^ 5 lie J: 0, (H 

2 9 ic^-f-J; 5 «c:«a«lBftl^*ii5 2 «« 2 f „ # 

**3, JW±^iftp^-r^i§ff^si-o^T^-<fc^, aim 
[0108] nmm 10. 3 o \^mmm& ;^f4o 

fRSSH&S 0 a , 4 0 b fi s HI 3 0 (OM^<0 

«t5i-*f5. ^tLfc'.^o wlXtt, APDP3 ltli^ 

3 0 b(D^^^ON^tb^^^S<^>9, olMdfiS 
^t^>ft-K3 0a, 3 0b(7)l^ON^tL5J:9 20 

[0109] ^:t\ ^onifeOTi ofc«t5SfS3S«T* 

1 JrOPJ^ia3 2C0± y^s 

~t%> <fc 9 {-fif^"t"^ 0 -£r«0feH* i33(OJ;9(^ ys 30 
* 5 2tt£f£ii5i!z£^ ^4 0 a , 4 0 b <£>*H4te, JB 
aiglgffi<Offi*^^«!iLfc«^T-t>, 12 3 0 <^j*JKI<E>1# 

[0 110]itJ, y S * 5 2^bfiS5IH«E^#«T-5 
/c#>, [*] 3 1 CO <fc ? {C, D ^ 5 2 cDLti^icL P F 5 1 

Sa ? *>5 0 40 
[0111] ni&fr\ 1 1 . i&&mi& ^t40 a , 40 

2 iffifg $ nxfi>him%-i& t £ ft S£oT, 

'uPflrat2f»t*6o t^tcft. Sr^z^^^PHS: 
f# 5 fc *6 ic a. b £ > i: tf>^ 4^<0 ^ -v */uraPH<0 v- 

•*f± LTP L L Strict t^ffi^^il^^, ^(O^-Y^ 
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[0 112] LfrLtefrb. P L LOlKJfc^ffl^JS^I* 

[oii3j tzx\ z<omt&mi u-jissfssii-c 

it. ms 4 [z^~rx o^m^m$*8 ti%mm&w:&z 

l toBBJ-SSB««i6Sr2 5>H-t-s»ja»5 3£ 
HttTt^5 0 JBSWEiSSS^ttiAd:, —0., 5>J12*5 3 
-e^^^(^<l: ^ilfc^C L P F 5 l£^LT{£ 

4 1 (Cl^V^-C2fS$nT7c:^Sa5^11/^Si5c(cM^tLT 

[0 114] LTfcj&SoT. ^OUSS^Ji icoffiffi8t^J;-5 

:tm, PL LCO»tt*ftSrH|lSJ-t-Srt^-C# 

EHifiCT9 tl^«corajgS:^i:5fCo H]3 4ic 

£J^T, »^5 3(Of||c, iaSHSSSrRfe5fe^Sffi6l5«lg 
5 l SrKftx^So **5 % WJb<?5SiP^r-tt 

[0 115] UteCTl 2. -fl^ffiigfflSU ^IfT*^ 

•S\ 1978^*ffOWJf±Tech-n6te vol. 5 v NO I . " Mi 
xers as phasedetector" ^ ilt I N 6 cfc p 

5 Ot-A«ffiZ OT'^LfcCO^, ^OS^F-m 
JEV0^ s 0 1 (^) L P F 9 4 KHKi^til 

[0116] t ~ ^>X\ \$Mm& 5:^^41a, 41b 
6. il^rco^ tltgLT, *^ftlllj:i^b3d 

[0117] ^co^iSpiii 2ici51^^t 

t'iJ, i3 50gSfit7L5 4a. 54b^50t-Aj; 

^f— ^>-^t L. ^SI£V0(7)fa_h£;te<b 
ott^o I^SjS^-lEVO^- ^'<> ■ KIhIK (11 
COLPF9a, 9b) {Cffi^l^ixSo i3 6fl l*5jBl£ 

fitcofilz oicst-t-sas^rSffivoo^ttBl-efcao 

a . 4 0a SISsWi- kmBfiJS*/L<Offi Z 0 2 0 

0/l--/^iT'i|i65^ iSs J F-«IEV0^2»i:>i 
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[0U8] ^oHlfeCTi 2 0J; 5«-»fflia6iSr 

[0 119] M*£#Jl 3. ilBSIttWi^-ciE^fcJ: 9 

[0120] f :t\ ronssCT i sofRiasBREXs 

[0 1 2 1 ] 03 8f^ r^>H5£0iJl 3icJ:a, y 
] J m^-i /Vf? 5 5a, 55b ^{gil5ff§z£ ;^t40a, 
4 0 b<Offl^*lc^ix^nRftfc«iBi8H«tB:SE^ ^4 
1 «o^^c§r^-f- 0 Iiiy^/<!)H7>f/^55a, 5 20 

[0 12 2] ^ciWJco^Ti#K-r3o 0 3 7lc3#: 

tat, BHS^^*/K?D5St^ttA f tv^-eiayij^n 

t4o-c^5„ Sot, Ktc^*$nfcBS» 
f ^r^/KO^iS y m^J^? 5 5 a , 5 5b "CS 

WStLTfBSiSflfiiS ^1f4 0 a , 4 0bMlCl5 o ^-L 30 

[0 12 3] Lfc^oT, rcOHtfeWl 3^<fc*U2, 3 

»:^*»<ou^uStS«L. 3 fc^Etf* 

[0 12 4] SKHi 4. tt*o«KmafcS^-9-i L 
t\ 04 Oic^^^x^ t^$)5 0 ^<O0c^^im, 

1991^6 (ClBostonTBBffiSixfclEEEill, Internatio 
nal Microwave Symposium (01991 MTT-S Digest C0879 40 

5 0 0 4 OiCfc^T, 3 2 fiRF St, 33SLOffl 
3 4ti-<-^y<> K£fiT\ 3 5MSM^^7', 

3 6#5fc«BJl*5;**:7\ 37ttRFf 3 ^, 3 8ttD 
y h**.'^>*-vr*>5 0 5t«8BBtt^^^ 3 5 <b 5t«B 

(=2f P ) tSr»aS-*-S«^-C&5o 

[oi2 5] -o^iz§M^mm-t^ 0 9t$mwL**7z 

•c«aS4^iiKS, ^otf rf -cM»S2^iffifi 50 
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tisi 9 ©If £tiz> 0 :w§oapdp3ih* 
e<D4 is*?— y^^ftmt. ^ ret' rem 4 i 

[0 12 6] 9t$skmi&*9 7 3 5f3RF££T-3 2 <t-<— 
Kffl^F-3 SUHKKtt biiti^c *Lt, $te«BBH 
tt7^/3 5iO»tttta4 l^J:5t*ot % DC&B 
t f r f ififf \zt3\,*xm4 >tWV^t^^ APDP 

3 ltt-ttl-e<X<0«8^-3 2. 3 4i:^$iX^ 

f * fflf (C^^Tfi^ > t - ^ >7 ^ A P D P 3 1 

[0127] 3t«BS»^ * ^ 3 6 tt L OffiT- 3 3 

(Ry^SftbttTV^o fit, 5fe«Sffi»^^^3 6(?54f 

T(&-r>f— APDP3i(jg[iftsn 

P D P 3 UiL O^T 3 3 fc8M«£rL5o 
[0 1 2 8) 04 O^«fiJfJBfit*fe5*\ ro#f/&co 

£\ 5fe«si»»-x^^3 5 t9cmm&*&zf3 6&m< & 

[0129] r:t\ ^toUSS^iJl 4 (c:j;>5fpiii5fjg?£^ 

[0 13 0] i4 3H r<O|§J£0iJl 4 cDf^r^H^ ^ ^ 
1fcO[a]gg0-C&5o ^0(-:fc^T, 3 1 tei£ffit£<£>$ 9 
W^K3 0a, 3 0bSrj6?t||c«ttLti57> 
fX7^Wt-K^r (APDP) T'fcSo WF* 

fftw<^ffls:±, apdp3 i©2o(7)gts^, -tn-e 

[0 13 1] 3 2 ^E^paihOfcM)0^r^.^v'^ 3 8 Sr 
iMTAPDP3l(DAMI^l, JSffiSfc f ^<£>i« 
JSjffiSfffS^»A**ix5RFaS^-, 33UAPDP3 

^ix^LOffir, 3 4 ttiSJaifift-S'fiaihOfcfeco-f 
^3 7^rUAPDP3lOAS(^I^iX, 1£K 

[0 13 2] 6 4fiAPDP3 lOAffl^I^n/ci 
^^fSft^^^A-C&So * , f^*fk^^^A6 4tt, 
^^•^6 1, 6 2, Rt>V>^^^6 3^?)4So 
tt^^^ft^^^A 6 4 iC^oV^T, SftCp2pC0^r^/<>- 

^ >-^Ls P <o>f > ^63 }ig[?i]icH^jBE$ix"Ct^5 0 

[0133] 6 8{j:APDP3 lOB^iC^J 



(13) 

23 

*Lpp cTM ^65 t^ftCpp 03r-^<:>^ 66t 

10&APDP 3 KOBtStizmmZtlX^^o 4>"f? 
* >^Ls2p(D4 ? 6 7 <D~m$&t&&rLX\,^Z> 0 

fit, 4 $ 6 5 t * -Ys<*>? 6 6 536 

[0134] o^(cs&f^(co^T^i&pj-ra 0 m<pfem 

T\ ^ f 6 2 i: ^ y ^ 6 3 i ^I^fj« I 

**'<->^ 6 2 £>f 6 3 

ffilUB 6 1 tmWLt, S5>T>tf— 

^A6 4f^ N HSK (DC) (c*5i^rBB»-C*)5^&, K 

4fj\ 04 U^^Mft^, 
[0 13 5] jfe*5t»ffc**:/B6 8tt, HI 4 0 (O^fe^ 
SK^^^3 6 tia«(c»f^i-5J: p^saffdn-So 20 
f „ {C*3V>T. >f > ^ ^6 5,!; 6 

f rf(-^V^X, 4 $ 6 5 t 6 6 

ir^»P>*5tf?iJ*H[HlKt>f ^67 

/c, m^^mt^^^B 6 8 fi, DCCio^rM^T'fe 

**:/B6 8d\ 04 2 tlRl«0»ttS:*-rSo 
[0 13 6] M^Tz&it^pyAe 6 8(1 H] 

4 0^S^^7'3 5M«I^^^3 6if 30 
ffiT'&5 0 Lfc^oT, 04 3C9fg^PiZ&5 ^ 0 
4 0(Ot(7)^:^]^icK]f^-r5o 

[0 13 7] J^_hcoj; ?lz~<DnMMi 4 0Miati 

[0138] USStfiJ 15. g]4 4 te. COlfiM 1 SCO 
«B5»I»S ^<0[5]&ElT-fe5o Ir]EH-*5^T. 7 0te 40 
APDP 3 KOAiBlClttttSnfcfllf^ftft^^^C-C 

fe^c ^^mt^^-yc 7 on, ^t^6i, e 
2, &tj!>fy^^6 9^e)<e5 0 m*femk**7c 

7 0 ;c^ol/>-C, SaCp2pc0^r^/<->^ 6 1 b<<>'#? $ 
>*Lp2pC7M 6 9 £fi3£W}Cig«$nT^3o 

^co^r^r .'^>^ 6 1 t-Y > ^ 6 9 ^ t>*5 3£?'JlHlS& 
cO-£ft& s APDP3KOASicM$ilt^5o r.cO 
3fe9U[HlKtSfflCsp 6 2 tiZ\EW^&%it£ 
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[0 139) *fe, 7 2fiAPDP 3 lcOB5§5idS^$ 

2 fi, ^-^v-^ 7 1 , StM ? 6 5 , 6 7^b 

45. Jfe**«ffc**:/D 7 2\z#\,*Xs 

*Ls2p<D4 #67 t^1kCs2p<D$-^s<i/? 7 1 t 

tt, -8ttAPDP3 1^)B«l:8asn, teffij^t&flfi 
$tlT^§ 0 fit, >^ ^67t *\s<^# 7 1 

[0 14 0] i£M*cD5 $yr#<<it— K3 0 a , 3 0b 

(APDP) 31, RF»32 4 LOig^-33, 
^VKST-3 4, ^>^^37, ^rt^3 8 
tt, 04 3fd^$tt5 t^irlRli: t><OX&>% 0 

[0141] o^jdtb^^o^Tiftp^-r^o 

^^yC70il H14 OfD^mmtk^^y" 3 5 (CtBS-r 

V^T. ^r^-/<->^ 6 1 h4 $ 6 9 t^afe?l]*SL 

*t^ v >^ 6 1 t>f >^ ^ 6 9 t ^t45tt?l* 
ffim&i 6 2 dr^ig^J^ilLT, ^t*— 

7*C7 0n^ DC{d*5l>TBBai:*t), iS>T > t°— 

[0142] *«^^%ft^^^D 7 2fi, 04 0<O5fe«S 

^67 i^I^jMLT, J: 

^67 t^e>*Siay>J*®lHiKi:>r 6 5 

^'J^IML-C, ift>T > ^>^i:/i;S«t 9 i-Ktf Six 

^t40, (S^^f— ^^-Cfc^o Sot, @42i: 

[0 14 3] JI^JicoJ: ){::^feWl SOfflffiElc^jft, 

5c 

[0144] SltfifflJ 16. 04 5ti, Z<nnfo&l3<Dl& 

tt, 04 ScO^^^Scfb^^^A 6 4 ^04 4COft4 1 5E 
ftfb^^D 7 2 tSrffl^fciirfct^'CfcSo 
ffi^j3(7)f^Sll^^ ^-9-t>, Hffi^J 1 4<^tCOt f^JtftO 

[0145] HffiCT 1 7. 04 6ii v r cOHSStfi] 1 7 CO 

ffiiiifJ^S^ ?-9-<D\B\?&mxfrZ>o 0 4 eoftSSSHifi^ ^ 

•^ii, 04 4COft^^ft^^^C 7 0 ^04 3c0ftf 
^Sft^^^B 6 8 t Srffl^&^fctO-CfcSo 
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[oi4 6] mmm i s. m4 m^^mm^^^ 

#C-47};:fH££nfcl>OT-&5o w<Z>EI{C*5^-C, 8 0 

iJilfcAPDP 3 1 a ~3 1 d £K3RLfc.t>0>'-C, 10 
itfcStcJ; 9 7a ^ h^?S8 0 <b ^7'u-rm^S 1 »3l 

[0147] l^l^p j/ hm&8o&Mmit-tz><Dnm 
m^mm^n^tmmxh^o , 4 ?v*b 

[0148] f:t\ ^(OlgifeMi 8{cj:5ffii«BSi6^ . 

[0 14 9] B4 8tt, ^(Dm&M 1 8C0ffiig|^K^ ^ 20 
f-^«ricB|-C*)So f^i-^T, 8 6fcfcLO«iHs-3 3 

«ST-fc£ 0 if6flBS3 6fj t -^fixfiivcc 

I^M$ilfcfi6i8 3 a, 83b 4 jgfi83a, 83b 
iC^X^'tb^ ^^^^tL7h h7>'^^ 8 4a, 
8 4 b, F7>y>^8 4a, 84 b(^)x^^{:gg 
StLfc®gtiH3 5^*ibl«J*$^-Cl^o K^^v^^ 8 
4a^-7^LO^ri4 v 5o h7>^^8 
4 b(0-<— ^{iffi«J$tLTl^o ta8 5(7)ft^t)g 
163*iT^5 0 £ibif*g^8 6<£>ffl;*j«H=-|j\ F7>^ 30 
^^84aC0rrU^ ^&LK h ^^i/Xf? 84 b CO n U ^ 

[0150] 87a, 8 7b ft, MK)*6fg£g 8 6 Offi^ 

5 0 8 8UDC* y Y SttfcMBiS*@Sg 8 GCDtfci^tcS 

[0151] m^ns sn. siscy 

fcAPDP 3 1 a — 3 1 d , R Fffi^f- 3 2 COff ^rfficD D 
C# * hcOfctocO**^^* 3 8, ^-^/OKffi^a 40 
4(DiftJSi6fS-g-* 3/ h(Ofc«>tfM 3 7^C>«fiS: 

£*t£ 0 APDP3 1 a-3 1 dtiE^l)icM$tlt^ 
5o ttlBOfitl, APDP3 lai:APDP3 1 b <t 
<^t8j&£*rD38, APDP31bi:APDP31c^ 
f£*^£5r EiSh APDP31cirAPDP31dtC0g 
«.SSrF5Si:-*-So */c, APDP3 1a, 3 1 d (Dg 
ifeSar, -tit-en C«B. G«g£i-3 0 M®Ji^*i^8 6co 
thti'a, DSSO ; F^^c^i^^^tg^^^^TV^5o * 
fc, Effiri^ R FKK-3 2 Kffi^r- 3 4 ic 

t£*££ilT^6 0 50 
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[0152] or K»ft£«rKWi-S 0 3gKv4«» 8 6 

*5^"C* F7>v^n4a, 8 4 b fcmiLteX'mMZ 

tit 45, :oftffi:i9, ^iftii*s^8 6&3p« - >f 

8 6^/yHtffllW5 0 K^ffl5 8'8tf>IjbfmEI 
4 7©8^tH«t?*6o 

[0 15 3] M±0>£iiZ~<Dni&m5<Offij&\z£ti 

[0154] 31*601] 19. El 4 9 C <0|g*£#J 1 9 tC 
BI4 8<o«S5Hffi^^^Hl!i*ffi*8 6 t 

[0155] ~? 9 2 tt, *jrs<isft 8 9 a ~8 9 

d, 9 0a, 9 0b, W>^^9 1a, 9 1b** 
bM$tl5 0 ^t^'>^ 89a, 90a, 89c (it 
^fJi-^^n, 8 9 a . 8 9c(D-^ ^ 

iX-etLSl&^nrV^o ^r-T^<'>^ 8 9 b , 9 0 b, 8 

9 d teHyiJldgMaSiV ^-^v^ 8 9b, 8 9 d — 
«Bj5 s * ^n^ti^it!2^tt-C^-5o ^>^8 9a, 9 

fctt, ^y^^ 9 i b ^LXS«Siit^5 0 ^-v 

✓^>^ 9 0a, 89c k<Dt£&&t**s<is? 90 b, 
8 9 d tOSia^ttt, 4 $ 9 1a St^LTS^ 

[0156] 7 9 2 (1, **rs<isf? 87a, 87 

[0 15 7] W±coj;5t-w^3lt615»Ji ^MCiii 

[0158] Htfipi] 20. m 5 0 r <Dmt&m 2 0 CO 
h ^^v^^^Srfflt^ffiKIHjffi ^ ?-y-<D\B}¥§mxfr>Z> 0 
E]5 0(Ci^^^X. 18 a, 1 8 b ttfift, 19 a — 19 
f h7>^^,. 2 OttSSItjST-fcSo RF*J<tl>*L 

-^H h 7> i?7# 1 9 a , 1 9 d CO-<— >^ $ ix 
5o F7> v^^l9b, 1 9 c <7>-<— ^tttglfi$nT 

i/^o atM-is?(atecoft^-RF^ h7>^^ i 

9e. 1 9 f (D-<—7\Z'&m£frZ> Q h/>y^^l9 
a — 1 9 f J: t) >££ix5 RF t LOt(D7tD^S 
(-i 9 F7>y^^l9 bSO'l 9 d 



\ 
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<D=i ? ^ h7>v^^ 19a Rlf 1 9 c<D^U? $ 

^ft^h4S«£*ifc* mW)tht}<o<<— *s<> Kashas 
[oi59] ms o<Di%mm&^ tvtms s^^t 

^^19a<tl9b SrSV^tCiStBT-aiB U h7 > 
* 1 9 c t 1 9 d t&I^i:@ftt*S)liLTt^ 0 * 
fc* h^>^^^ 1 9 a t 1 9 d tSrSlM-iStS-CaiB 

=7is*s*9 i 9 a 1 1 9 d tSTPita-caffiL-c^ao 10 

[0 16 0] h7>y^^l9a,!:19(I^I^(:a 

*££ixT, Iffit7ty h^ML^^o RF^ 

[0 16 1] ^O^SrSbJcgfjWlcttW-f-So 7fcM&-< 

1 9 bS^i 9 c^»^Sr^7>KlctlBU h 20 
19a, 1 9 d {c*f LSt^UiStBi: fc<5 <t 5 

5r± V LO i:-t~^ £ % h7>^^ l 9 a <D-<— + 
Vuov h7>y^^l9b^<-^!:{j:0 [V] , b =? 
V^^igc^-^CfJO [V] , h7>y^^l 
9d^-7f;(j:-v LO , ^^n^nWI&SixSo Lfc 

[0 16 2]—^, h7>y>^19a, 19 b, 19 
c, 1 9 d ictjt^-c, inC)^#»?gttiiJ;^ V lo O 30 
2fflP«+V 2L o A^^-T^o w<£>2fSz£ + V 2LO 
U hy>->^^ 19a V 2LO , h7>y^^ 1 

9b|:|J0 [V] N h7^^19cCt0 [V] , 

^7>y^^ i 9 didd:+v 2L o -ttt-enjg^-r 

HI 5 8ic*5(ts v LO i|il««i»JSix5o 

[0 16 3] $^Mrl5(CRF^DL, ^0«£E 
^ 1 9 a, 19 b^t>'h^>v>^^ 19 c, 19 d \Z%t 40 

LT-tn^netj&sn^o -r/j:fc*>, F7>y^^i9 

a , 19b Sc*t L + V rfl F7>>'^^ 19c, 1 9 d 

C/^^ 1 9 a T-V LO • V rf% 
* 1 9 b "CO [V] , h 7>sj*$ 1 9 c t'O [VJ , 
V*7>\/*# 1 9 d T'V uo • V r£ t*5o L/c^oT. 

[0 16 4] v aLO t*»SiifcjE^fttt % 

> 1 9 a T-Vslo • V rf , h7>y^^ 19b T' 

0 [V] , h7>y^^l9ct'0 [V] , h^>i/* 50 
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^19dt-V 2LO • V r€ tteZo L/c^ot, til^l 
K^i 7jzJtL,T»ratflt4 9»«I$n*t^ I(OJ:7 

[0 16 5] U±<DX 9(-roKSS0*j2 0O«?/£{;:j;*i 

[0166] 21. no (Digmmfe 

ffi^Iiffi ^t40a, 40b <04#{4Sr» 
[0167] 3Ufe#J 2 2 . jfc*3, i^±(O^S£0iJ 1-21 

[oi6 8] bis i a. mmm^m.^^^^^m^^z-< 

*5^"C, lttm^-SrScW-TS^** (ANT) , 2(3^ 

mi&yj'u* (bpf) , snmu&M&&\titi'rz>m 

tLXmm-tZo 9 a, 9 b }i I «-5§-Kt>'Q«-g-lC$;fe 
nsfS^jffi<0*&iiigS-e:5(B:«ii)@7>f /i-^ (LP 
F) , 10 a, l 0 b « I ft -g-Kt>'Q{f -S-Sr-t-ix-enii 
gL-C(SWiii@^w/U^ (LPF) 9 a, 9 b ic-^tL^-* 

nffijgts^-x/o k«*s* (amp) , i i 

I fS-^Rt>*Qfs-g-t-SiH-t-SffiffllHl!S-C*><5o 
[0169] 051 (OHIfg ^^fi, ^i^lSt^ ^ ^ -9- 

[0170] ^teCT i ^offi^t^^i:^ * ^ if 4 i srm 
5 ico^ff^aicigffli-5^ ^£9, ^^f^e^cov^ 
•c, ntte*]i«i!(oab*s:#-*-awi:dST-#So *fc^ « 

[0171] afefe, ±i£H.t£OT 1 - 2 2ic^o^T, 
[0172] 

[3gW(OS6*] «±«0J:9{-. iconic 
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ESi:, ±ESlO»ES<Offi;&XO*±E&2<E>#ES 

E^gU$!lI&<0 2 fflfjfe t ±Eff -5§-ffi t (Dig-Sfe Sr^riti" 
±3* at t tic, W*»l9*Sr(B:T*-e:. fiSS^-fe 
[0 17 3] it*«2<0*W(^ < ttttf, _hES£ 

<£>5>E3g3r, ±E3Uo«»W«5^&uU:E«2^ 
ffiiSBliK^ ^f-{c*tL±E®SB««i6*«liS4 S^Ofc 

is® 2 o^E«<o»tBa^^-c-rtp 0 

[0 17 4] £<bi^ W*JK3(D*WfC±;h,fcE, ±ffim 

1<£>5>E»£, ±ES l ^«K»S 5 ^ tSO«±EI 2 

mfr^n&mm&xmm*z> <t 5 i-«/£-f 6 1 1 1 20 

±E&2tf>#ES£r, ±ESB KOffiiBWjSt^ ^1^St>*± 
EJB 1 (DftMStrVEXb ra«fc««-c# 5 0 

[0 17 5] £P>(c N it*«4<?55IWi-<ttttf, ±121 

1 co»ES«\ *<0*£*JB*»as±E«»ft<0JS«ftt 
±ESSB*fijficoffl«t3a:4: <7>ratcfc5 «t 5 i- L /cC0T% 
±ES l O^IE^t $#-9-k<Dffl<DT'( y >a 

[0 17 6] £P>(C X tB*«5^*M«-«tiX«r, ±E» 30 

2 co^ES i: ^ ^-^irOPalOT-f V u— > 3 >Sr 

[0 17 7] S&ic, B»*«6(0*MtcJ:ntf, ±E* 
l^»E»<7>Hi*§:lf*gLT±EgS 1 Ofg^D|&^^ 

E2g<Dtt ;>j£i§B L X±mm 2 ^fBKraft $ ^ L 

[0 17 8] £fbl^ »*«7 05SW8-J:nsi, ±EI 

2 (&#E»tf>Hia«ri8« LT±E» 1 ?>ffi^fJ3& 5 9 V 

ES^m/j^n « lt±e» 2 onnajg s * imat l 

WJ&-f-SJg4<0y<3/7rlffii«i:&«x./c<0-C\ S^tT 

[0 1 7 9] !8**8<0-3gWid±4x&\ ±121 

l «0»ES£±E» l OftffiflKK S ^Iht coPiBiCiiEIS 50 
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esi 2 <D5»E»i ±i2i 2 (Digmmm x^vt com\^± 

E{f#-ffiS:iiia$ J t*:5®2(07-</u^ SrtixfccDX*, * 

[oi8o] $$>^ »#«9©*wci*.tf % lies 

2 co^E^i: _bElg l (DAffiM* $ ^ -fri (OPfll- ±E« 

(c, ±EI2^SS £±E$e2er>f0liegB8U ^if 
Pfl«-±EJ5ffl«tBfi^iiiS*ii-5S4<^7-<>'U^S:{tx. 

[0181] $ bic. §»*«i O^RM^itLtf, JiE 
fS-^&<Offi«S£ f i n N iES^lgft^JSKftS- f 
P t Ltct ^lixb^?a/^&^ ( f i n + 2 f p) §r 

( f i n + 2 f p) ^J:S^pgPSrPiihU h/umm 

[0 18 2] if*«i i^*M(wJ;ixtf, Jifs 

SW3SffijK(c^*tt5 2 ffifftSrWSiJ Lt±EI 2 co^E 
»-flt»^5 2«»«ifi|7>f/u^S:«lxfc^-C, 

[0 18 3] ^7t, !f*ill 2<D&miz£tU-£ s 
a5«Sffi^SBffi»S:fflj*J IXiEI 2 (05>E^(cgt^ 

[0 18 4] !f*ili 3CQ*WiciJ:ntf, ±E1 

ig»Sr**-fS P L L 0»tt*fbSr»*Ji-5 r t ds-c* 
[0 18 5] W**l 4<^«M^J:ntf, ±EI 

ifi^ ^f-Otb^/^i-, 5 0:*-A£r£Sx£ft<O|g2(D;ft 

[0186] ^7t, i»*tgi 5(o*i«tcj:na. ±ei 
mm&y 4>^??:mz-Z>t t tt-, ±E^2<o«iisraifi 

^ /v co & co ffi » T* Jilfir « t45S2<o te^il ® 7 >f ./i^ 

[0 18 7] 6 05g?«icJ:na, ±E1 

i<D\%&m$i$ ^-^*fcJi±Em2 0(Bii!IHSS^ ^1^^ 



(17 

31 

fgi OBSESS,!:, **^«^J:i9«j«StL, JbfS^gB 

<o/B«ftT?fi»ttjiit^ij, ±Efg 2 (Dmmmm^m 
y&'hmtx'zz> 0 io 

[0 18 8] 7^«B^«Cj;tLtf, ±Eig 

[0 18 9] B*xgi so^tc^tui, ±E|g 
[0 19 0] 9(^*91 J; ;ft4i\ iiEfg 

t&^mmm&titij ? tt>>t>ffi!&Ltc<ox\ m 

[0 19 1] *fc, »*3S2 0OJ8W(CcttL«, -kE* 

[0 19 2] £/c, I»#*g2 KOSMiCinti, _kE3S 
i^«iS3Sift$ *1f*fctt±E*2(OfRii5fflftS ^t^ 

TtiA^c:, ±ES8WSffiifc§:ifffiU SVMcjgtetafc/j; 

4*1 tOfflAfttfSS 2 Officii LTtU^i--5a»li«« 

2ocotU^ficSo'^, ±E«ffl*«i£0 2««l:±Ey 

>r ku >-^A*$nfcfs-s-afc<os-&«sru^-r 

10193] IB**2 2<0«Mi-<tna, ±IEf 

[0 19 4] »*Jg2 3a?3B?fli-<t^tf, ±E* 



1*88^8 - 2 4 2 2 6 1 

32 

tt!*Rt>*§S2<0fcB;fii: LXtB^-ra* 1 O^Eftlg^ 

l <Dffi*£ LTS»fS*i LTtB^-r^^2 

S^igti^t, ±ESg2 0M»ifffi»<OttS^5»ta6yiJ«c:^ 
«Sixfctti;*7SB«:fc*K ±EJS«B«fi«*SJtT±E* 
i (OSBi|H»T«4t 5 ASB2e«ft<z> 2 t 
tteZ>2{gfe$:m±-tZ>t t iK, fg^<t Jitsm 

l O^S&tftl^^fg 2 OfcB^ t SrJgJI L T^lMt^ L 

* * &m^xmmwt& s * v%mj&x% v wisns $ * 

[0 19 5] 11*^2 4<D3£W\^£n\1t. T^T 

iEQW^-icS^^T 5 — ^S:Pf«fe-r5aBIlH]Kt Srflli 
fc§ff2SElc*5^-c\ _hE<*R3S£:, tf*rll^^Lif 

[0 19 6] !S*rl2 5 03g^{cj;tttt, t 5 — * 

ffl5*lSJfii-S^#±E I ft-^^t>'Qff^-^r-<^ h/U^SB 

*B-t3*iffi*t, ±E^*i^cotB^s-itff-rar>-x^- 
Iia i ] ^m<Dmmm 1 i-<tssff ^fi^«djig-e 

[SI 2 ] «p^(DI6W Kci^ ^KflKii:^ ^ ^ if 

[si 3] ffiisaft^ A^^w^ia-C'fcSo 
[ei 4 ] a p d p %mtiz>mM<Di&mmx3bz>o 
im 5 ] a p d p <d $ > *<Di&mmx&>z> 0 

[H 7 ] *«!fl<E>3i4£(5iJ l J- J: -5 f^KI^^B:^ ^ 

[ei 8] *«M<^3it6« i icisgfseax-^gwKas 

[EI 9 ] *5BW<OHJSCT l i-J:5^:(f glT'Oi^O 
[El l 01 **P>«^ffiOT2iCctS«S5SHifiii:!K5 ^ 
[Eli i] **W«o|6ttM3«cJ:a«ia50lifiii:3t5^ 

vizjoh^xi. cz^mm&wmxfrZo 



(18) 



VTfflW-8 - 2 4 2 2 6 1 



33 

[gii 2] *«w<ontt«3^j:5««aiaii:*5^ 

[Eli 3] !>^^*yy>»E8(Oi*B-e«>5. 
[El l 4 ] *«MO|tlfi«3^±5«iSW»itSf ? ^ 

[ei i s] &mw<Dni&m4iz£&i%mm$Lm.&^ * 
wffif&mx&z,, 

[Ell 6] **K<03lt£eij4{c:J:-5«iSSHiftB:^5^ 

[Ell 7] ^JBWOHttWe^iaWKHftKX^^ 
^cD«f/£0X&<5 o 
[Ell 8] **W<oS61fc«6lcJ:4«*B|«ii:^5^ 

^CD«f/£0Xfc5 o 

[Ell 9] *%P^coH^£0iJ7(c:J:5f^ii5Il^E^^^ 
1^0«fj*ElT'fc5o 
[02 0 1 **?«0||JS«7|c < t-5«i8iBlftii:^^ ^ 

[02 i) *«W<o3ltfiW8(cJ:SSff3SBojajfi-» 
B8«E|-C*>£o 

[02 2] ^^(OlIttWSJwASWKBftiES!^^ 

1fcDtff/&0x£>5 o 

[02 4i *mM<Dnmmsiz£%i%mmi&\E$:^f 

[02 5 1 *3g?«o|ltEW8^J:SffliKiHifiB:^^ ? 
^cO-^/&0X£>5o 

[0 2 6 1 jBgB3gfi3§<£>» 2 mm&<D&&<DVLwmx~ 
[0 2 7 1 jsgHBS&oas 2 mm$i<DB^<om.wmx~ 

[02 8] *36M(03ltt«9(cJ:-5SfS3e«^«fiRH 

[0 2 9 1 *^m<nni&m oiaa ^ -< 
[03o] At)£ft%mn&mmjj^tt'fz>i&& i m& 

[03 1] *^P^coH^0iJi 0{-J:5S«3gB^«fiS: 
0X&5 O 

[03 2] **9§<o3lt£efl i oic<j;5 y s^coftttco 

[03 3] *«?«o|ltS«i oicj;£ y s ?ttZi&m 

[034] *56M<onj60yi iid±5gse«tD«/di 

[03 5] #J6«OHJ6ffl|i 2i;:J;S»B5SMiH£S 
^tOffij£0X<fe5 o 

[03 G] *3EW<03Stfiffili 3ici5»iHlS«:li6t« 
iftflME i o BB » «: tW-H t?*> S o 
[0 3 7 ] gfs^EiC^it^ 3 &M*OHK-affi?'Jx* 



34 



[03 si *&m<omi&Mi 3\^£z>i%mm&mi&^ 
?y-<Dmf&mx&z> 0 

[03 9] **W<o*t609 i 3lCcfc*fll«BHftiff«s 
[04 0] «S!Hffi^ ^^<0-«W*«ricBlX-*>So 

[04 1 1 ^m^mm&n 4t-j:5fHi>saasitt«5 

^ if CO 5* K 0 CO >r > t* - ^ > ^ # {£ 0 X #> £ 0 

[04 2] *3seB^ntfeCT i 4{cj:5ffii^i^^a:^^ 

10 ^-^co^KlHl^ScO^ >t ft ~^> ^^it*)5o 

[04 3] *«91 tf> £11600 1 4lc«fc5«ifiiOTi)£il^£S 

[04 4] ^^m<ommmi siz&zfemm&iSi&s 

[04 5] *«9ltf>3!lfeOT i 6tw«k£«S5B»i£3S$ 
^C0flf/£E]x£>>5 o 

[04 6] **?B(03l«£esj 1 7U:±5ffiHBiiStS3£S 
^cDffi/£0X&5 o 

[04 7 1 m<ommmi&m:&$?-9-<Dffi!&mx-&z> 1> 

20 [04 8] *«W<OHtfeOTi 8icJ:5ffi^P&a:^^ 

?y-<Dffif&mx&>z> 0 

[04 9] ^wcommmi 9^£z>i$mm$i\E&^ 

[05 0] **WOHtEW2 ou:J;5fflB;i0j3ftii:3£ s 
^1fO#|/£0X&3 o 

[05 i] fc&w<Dmi&m2 2 iz&z>jgmmB:<Dffif& 

0X&>£ O 

[05 2] &5fcc7)gff ^@cDtg/£0X£>3 o 

[05 3] i**^iSaf^^-^ofl!fi8;0-c-*>So 
30 [054] «*coSftl£Hf-*3tt5J5»»Ba«0-e& 

[055] i mfi&£TfQ&ti(Dmwmxfr>z> 0 

[05 6] V£jfc<DW:&$?V<Di&<Dffif&mx3bZ> 0 
[05 7] '&$k<» K¥iB^t<OfflfiSiaT-fc 

[05 8] ^5fccO h^Vv^^WS ^O#f/&0X 

[05 9] ^^cO^ff ^gi-^^5 z F^c7>|AP^0T-fc 

So 

40 [06 0] ^m&&ft&i-%t%<Dm&mm{%mx& 

[06 1] Tf$J£a s #frr5i££> I tt52j*3J:tfQfcB 

[06 2] 3 fr(Dm&<Dm&&m&mx&z> 0 
[06 3] 2 ifc(03i*oiaa»B8ff 0t?*>«o 

1 £*«I(ANT) . 2 (SJt^igtsSg (LNA ) . 3 flf 
WiSifi^W.^^ (BPF ) x 4 (MIX ) , 5 90 

Sf£ffi§i, 6 0 «#K«, 7 isi^t, 8^sr>^ 

50 ffiS, 9 (&^ifi)@ 7>f/I/^ (LPF) % 10 K 



(19) 



»BB¥8 - 2 4 2 2 6 1 



35 

11 13 S**^ H\ 1 

4 »«9>\ 15 LOA^iS^, 16 RFAM^, 1 7 
KtB^^r, 18 ffifiu 19 h7>v^ 
;5\ 20 aStiR, 30 **U-*V>*-— h\ 31 T 
=7 U /U^V K-<T (APDP) , 32RF5§bT-, 33 LO#g 
^P* 34 -i-^/OK^, 35 *:7\ 36 

jfc«MS8.X*7\ 37 RF5 1 3 — ^ 38 DC# -y K 39 

^&(Hi¥S, 40 ffiiiswft^ ^-9-, 41 mmm&\£&^# 

42 45«^ftS % 43 a<s> Writes, 44 LOSrffl. 
ih^5 7-f 45 46 2frf 



10 



36 



7-f/U$\ 52 !)^, 53 54 jftft8&ft: % 55 

U Jfl^-f /l^* 61 *^<->^Cp2p, 62 3f-f 

'<*>^Csp . 63^>^^Lsp , 64 M^mt^^Zf 
A % 65 -f>^^^Lpp , 66**'<v'^Cpp . 67 
^Ls2p, 68 mtpfc&fcXffB , 69 &Lp 
2p, 70ft*^»ft^*^C . 71 =*--\r^v-*Cs2p % 72 
MVfc&itXfyD , 80 ^n^/K^gg, 81 =xy 9 u~f- 
82 <7^Tir. 83 Igl/u 84 h7>^^, 85^ 

iR-&ffl* 90 r-< y u—>3 >»Bt, 91 



[0 1] 



im2) 




40a 



1 

1c 



frf - t 2fp 



1 : 2** (ANT) 

3 : *J*a»7 -f (BPF) 
6 : offftGS 

8 : tfflBJg&S (LO) 

9 : -f (LPF) 

10 : ac— x/<> KtBG« (AMP) 

1 1 : 

40 : SSfflia* 1? * 

41 : Ssniftj&s * 

42 : 45##*m 



[04] 




6 RF(Odeg) 



RF 




[03] 



RF 



LO 



B.a 




30 : K 
39 : &flBB 



(20) 



8- 2 4 2 2 6 1 



[035] 



[06] 



K 

V A 

^ n 



J \ ) \ 



J \ 



|fn-2fo1 



Q5 I 

lo ©an 



1.5 



fp 



frt rreqency 



[El 7J [0 8] 




[Ell 0] 



[BI9] 



|l»-2lp| 
Af ^ 



0 fp 

< fi/2) 



408^ 



A f 



Af 



RF 



fi f 2 ta 




LO 



(21) 



-2 4 2 2 6 1 



[Bl 1] 



[Hi 2] 



40a 



6 RF(Odeg) 



||^0 LO2S£O RF(Odog) 



l-output 




40a- 



RF 




S] — 



LO(Odeg) 



-BPS L fcRFifcW 



LO 



LO 



[mi 3] 



m i 4 ] 



I 5 



41b 

90: vu--*> 3 >fisc 
91 : Si&an 



;^-40 



A 
I 




frf 



[il 5] 



[B16] 



40a> 




RF 




1-output 



O-oulput 
■5* 



LO(Odeo) 



LO 



LO 



43: /<?7riM8 



(22) 



%tffl¥-8 - 2 4 2 2 6 1 



[HI 71 



[0 18] 



40a 



RF 



RF(Odeg) 




44a 

V 



RF — 5* 



40a 
RF(Odeg) 



fl5« UfcLOfc 




I-oulput 

=> 



90S 



44b 



/ RF(90deg) 




LO(Odeg) 



40b 



Q-output 

> 



LO(Odeg) 



LO 



OS 

TfT 



LO 



44 : L0diL^7-f A- 2 



RF 




[02 0] 



RF(Odeg) 



LO(Odeg) 



T 

LO 



RF 



40a- 




mm 



LO(Odeg) 



LO(Odeg) 



om 



LO 



45 : n F&±my< 



[02 6] 



|f.f -2f>| 
~0 



[02 1] 



|<.» + 2lp| ~ 2frf 



_0 (tttt 

* 7 -b -y K ) 

|frl-2fp| 



_2fp 



frf (Sfitt) 



frf 



flsftflt 



• 



(23) 



4#B8¥8 -2 4 2 2 6 1 



IM2 2) 



[i23] 



40a- 




RF(Odeg) 



46b 40b 
LO(Odog) 



Q-o utput 

5> 



LO(45dcQ) 
42 



45* 



T 



LO 



40a 

46a 

1 , RF(Odeg) 



RF 




I-output 

=> 



2frr 



-> 90* 

L_, 

5 



46b 



/ RF(90deg) 




LO(Odeg) 



40b 



Q-output 
^ 



LO(Odeg) 



ojst 



T 



LO 



46 : 2frtK&ihffl7<^3( 




(24) 



^¥8 -2 4 2 2 6 1 



[H2 7 ] 



[gJ2 8] 



A Q ! 
»{ 



• B«*7t^ K:<t« sea r>i 
v > ^' n*<o&$b 



[H2 9] 



|lr1-21p| 



.0 (fidft 



7< ^^si^aaH 



frf 



[03 2] 



33 



!/ t * <D A B *]« 6 




1 1 



939 

as 



fn - 2fp 



51 : JBffl«t535ffl7 y 



[i30] 




[i3 3] 



(25) ftm¥-8 - 2 4 2 2 6 1 



10 3 1 ] 



[13 4 ] 





52 : l ) I $ 



53 : £J€» 



[El 3 5] 



[136] 



40a^ 



6 RF(Odeg) 



I-output 




- 20 @K 

54a 



Q-output _ V 0 ^ ^ ~ * 

^ /< ^ h> 



: zo taws 



LO(45deg) 64b 
42 



LO 



54 : esstatt 




[El 3 7] 



MB 



**** 



v — - — ' 



f ( f 2 fa 



(26) 



&ffl¥-8 - 2 4 2 2 6 1 



[0 3 8] 



[i3 9] 



RF(Odeg) 



6 






RF 






RF(Qdeg) 





\ I-output 










^ 




-7 < S 5 ic-t^ 




LO 



55 : y*A'Jffl7Y^> 



[0 4 0] 



[04 1] 



Base 
band 




-|Of rf(=: 2fp) 



32 : RF *^ 

33 : LO 

35 : 9v 
36 : 

37 : RF 3 ~ * 

38 : DC A v ► 




[04 2] 




(27) 



- 2 4 2 2 6 1 



[i4 3] 



[ffl4 4] 



[84 5] 



Base 
bond 




64 



Base 
band 



61 

62 
63 
64 
65 
66 
67 
68 



: Cp 2p 



' ^ 7 ^-pp 



69: Of?* L p2p 

70 : **£&<tx^7C 

71 : C,2p 

72 * **eRU^ro 




72 



[04 7] 



[0 4 6 ] 



Base 
bond 




^-O HKT^ 

37 



32 




80 
81 
82 



3q v ttfta 



68 



(28) 



%fffl¥-8 - 2 4 2 2 6 1 



[514 8 ] 





89: Hffl^- Kffl* v ( ->^ 
go : M*- Kfl* 
91 : 
92 : 



83 




84 




85 




86 




87: 


DC *y y t*m * + 


88 


266 



[5150] [5151] 




(29) 



- 2 4 2 2 6 1 



[05 2] 



[0 5 3] 



S££ (f<>) 

\ant 




4 a 



i 

2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1 



Sttafc:?*^* (bpf) 

5 0 V (MIX) 
90' 

0* *>K* 

ess ? 

(LO) 

ac-^/OK»«» (AMP) 



6 RF(Odeg) 



1 



OS. 




LO(Odeg) 



[•output 

z> 





Q-output 
5* 




LO(90deg) 


90& 


o 



Up In) 
LO 



irrt-M 



[05 4] 



f.f SfStt 



( ~ fp) 



[05 5] 





















I 









[060] 



[06 3] 



\h -tp i - o 

- |f.t -lo| 



AffiftJKift 

Ip 



frl 



2*2 




f 3 «*» 



(30) 



¥fffl¥-S - 2 4 2 2 6 1 



IMS 6] 



[i5 7] 



Q-output 




LO(0deg> 




13 : 5 ¥ 

14 : 

15 : LO A*i« 

16 : RF A*j« 

17 : ^-x/t> Km*)*-* 



[i58] 



[05 9] 




oVcc 



a b. 




JJt5tC J: 



LO <5dBm) 



[B6 2] 



B53f<D I 

1! 



f2 f3 frequency 



V 



(31) »Bfl¥8 -2 4 2 2 6 1 



[0 6 1 ] 




7X2 1/ hs<—i><D%fcZ 

(51) Int. ci. 6 K»JSE^ frftmm&%- 

H 0 4 B 1/06 
H 0 4 L 27/38 

(72) 5gf£ 



F I !«ff3t^ffl0r 
H 0 4 B 1/06 

H 0 4 L 27/00 G 

172) mm 



